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ABSTRACT: The research objectives were to analyze: the effectiveness of static and dynamic stretching exercises for increasing 

flexibility; the effect of high and low muscle strength abilities on the flexibility of gymnastics athletes; and the interaction of the 

two types of exercise to increase flexibility in terms of muscle strength. The research method is a 2 x 2 factorial design 

experiment. The treatment is carried out for 18 times with 2 sets x 30s x 13 exercises, tr.ti: 90s: 2-3 minutes. The population as 

well as the sample, namely the rhythmic gymnastics athletes of Surakarta City, amounted to 20 people. The instruments used 

are back dynamometer and sit and reach. Two way ANOVA data analysis technique. The results showed that static stretching 

exercises had a better effect than dynamic stretching on flexibility in gymnastics athletes. Athletes with high muscle strength 

abilities were better than low muscle strength athletes with respect to flexibility. Static stretching is suitable for athletes with 

high muscle strength and dynamic stretching with low strength abilities. 
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INTRODUCTION  

One of the gymnastic groups is rhythmic gymnastics. Rhythmic gymnastics is defined as the perfect combination of sport and art 

by the National Australian Governing Body (Zaccagni et al., 2019). Rhythmic gymnastics is the only gymnastics specifically for 

female athletes that combines aspects of flexibility, endurance, strength, speed, accuracy, and beauty that are displayed in the 

form of freehand choreographies (without tools) or with tools (balls, hoops, ropes, ribbons, etc.) and mace) accompanied by 

music(Soenyoto, 2014). 

The problem that attracts attention occurs in the Surakarta City Rhythmic Gymnastics Club, which has a declining performance. 

In the first championship, namely the 2018 SD O2SN, they managed to get third place, the next championship, namely the 2018 

Provincial Championship (Kejurprov) managed to get the first place for the hoop tool, the second place for the mace and the 

third place for the versatile tool. The next Provincial Popda Championship in 2019 managed to get first place for rope tools and 

second place for rope tools, the championship which decreased drastically was the 2019 Provincial Championship (Kejurprov) 

only getting third place. The results of observations in August 2020 at the Surakarta City Persani Gymnastics Club found that, (1) 

the performance of rhythmic gymnastics athletes in Surakarta tends to decrease resulting in a decrease in achievement from the 

first championship to the last championship. (2) Surakarta City rhythmic gymnastics athletes have poor muscle strength because 

they are not stable when using the circuit/choreo apparatus in each exercise. The average muscle strength of the Surakarta City 

rhythmic gymnastics athletes is 56.30 kg which is in the less category. (3) Surakarta City rhythmic gymnastics athletes have poor 

flexibility. 

The importance of flexibility in rhythmic gymnastics is revealedSantos et al., (2015)that muscle flexibility in rhythmic gymnastics 

is the main component that must be possessed. clarifiedDas et al., (2018)that flexibility is very important for gymnasts, because 

basically the majority of talented athletes are impossible to achieve maximum performance if they are gymnast is not flexible 

enough. Maximum exercise performance can be produced if you have good flexibility. Other opinion according toSleeper et al., 

(2012)that speed, strength, endurance, agility, flexibility, balance are all physical abilities that play a role in the success of a 

competitive gymnast and are related to the ability to maintain injury-free participation in gymnastics. 

It should be noted that choosing a training method to help smooth the training process is very strategic for a trainer so that 

training material can be conveyed in the field. This is so that the training process is more interesting and fun, so that the training 
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objectives can be achieved. Stretching exercises are considered to be important effectors of joint flexibility. Stretching exercises 

add biomechanical precision to the athlete's movement while offering the opportunity to perform at maximum force 

throughout the entire range of motion(Alipasali et al., 2019). Static and dynamic stretching exercises are two stretching 

techniques that are generally recommended to improve flexibility(Yamauchi et al., 2016). 

Stretching will improve neuromuscular function and can also cause post-activation potentiation, which is a temporary increase 

in muscle work resulting from previous contractions. Improved performance through this results in more cross-bridges being 

formed leading to increased muscle strength production(Behm & Chaouachi, 2011). When following dynamic stretching 

exercises new muscle fibers are produced, with parallel sarcomere formations. It should be noted, however, that the increased 

flexibility associated with muscle lengthening has an additional effect on muscle performance(Medeiros & Lima, 2017). 

So far, stretching is only used as a prefix to improve the condition of the body before training, but stretching if the right dose can 

increase the flexibility of athletes. There is no real evidence that stretching before exercise automatically increases the risk of 

injury. Over the past decade, recent recommendations have evolved, emphasizing the practice of dynamic stretching over static 

stretching. In addition, research that proves the suitability of static and dynamic stretching exercise models to be given to 

athletes in terms of muscle strength has never been done. 

Several studies examining the effect of stretching on flexibility report conflicting results(Dalrymple et al., 2010);(Amiri-Khorasani 

et al., 2011). Studies conductedDalrymple et al., (2010);Morrin & Redding (2013)found that static stretching exercises had a 

greater improvement than dynamic stretching exercises on dancers' flexibility. Other studies byBlazevich et al., (2018);Reid et 

al., (2018);Micheo et al., (2012);Chaabene et al., (2019)recommends that short-duration static stretching be included as a warm-

up component prior to the use of sporting activities has a positive effect on flexibility and prevention of musculotendinous 

injury, and may increase joint range of motion (ROM).(Behm et al., 2016). These results recommend static stretching exercises 

rather than dynamic stretching for flexibility. 

Different results in studies(Amiri-Khorasani et al., 2011)reported that professional soccer players performed better after 

dynamic stretching exercises.Chatzopoulos et al., (2019)reported that dynamic stretching was significantly better in increasing 

flexibility and movement time than static stretching. Dynamic stretching five times per week for a total of 4 weeks appears to 

increase running time as a result of dynamic muscle lengthening and improved coordination, and to reuse of stretching 

energy.(Behm et al., 2016), dynamic stretching for 8 weeks can not only improve flexibility but also jump power 

measurement(Turkey-Belkhiria et al., 2014), two sets of dynamic stretches have shown a similarly significant increase in 20-m . 

running speed(Turkey et al., 2012). 

One that affects flexibility is the quality of the muscles in this case strength. It is as in opinionBudiwanto, (2012)states the factors 

that affect joint flexibility, namely muscle strength. Strong muscles will make daily muscle work efficient and will make your 

body shape better(Agusrianto & Rantesigi, 2020). 

It seems that contradictory and constantly changing reports regarding research into the effectiveness of dynamic or static 

stretching can cause confusion, especially with trainers. More research is needed to determine whether dynamic or static 

stretching is more appropriate for increasing flexibility. Both types of stretching exercises have their advantages and 

disadvantages. Therefore, the aim of this review is to further examine its impact on athlete flexibility in relation to muscle 

strength. 

 

METHODS 

The research method used is a two x two factorial design experiment. The time for the research was two months, starting from 

December 9, 2020 to January 22, 2021. The population and also the sample involved were the rhythmic gymnastics athletes of 

Surakarta City, totaling 38 athletes. Sampling technique is based on theory(Miller, 2008), which is determined by 27% of the 

upper group and 27% of the lower group from the test results. Based on this, 20 athletes were obtained. The sample selection 

was based on these criteria so that there was a fairly high gap between the high and low power groups, while the medium group 

was not trained to use the applied treatment. 

Then from each of the data divided into two groups by means of ordinal pairing and obtained each 5 athletes with high muscle 

strength were treated with static and dynamic stretching exercises, the same was also done for group of athletes who have low 

muscle strength. Sample grouping in Table 1: 
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Table 1. Sample Grouping 

Muscle Strength (B) 
Stretching Exercises (A) 

Static (A1) Dynamic (A2) 

Height (B1) 5 athletes 5 athletes 

Low (B2) 5 athletes 5 athletes 

 

The research process was carried out for 18 treatments. Training is carried out 3 times a week regularly for 6 weeks. The 

treatment for static and dynamic stretching groups is 2 x 30s x 13 exercises, tr.ti: 90s: 2-3 minutes. The instrument used to 

measure the strength of the back muscles is the back dynamometer. This test has a validity coefficient of 0.85, while the 

reliability coefficient is 0.89 (Sepdanius et al., 2019). The instrument for measuring flexibility uses sit and reach, with a validity of 

0.978 and a reliability of 0.989 (Sepdanius et al., 2019). Data analysis used two-way ANOVA, with assumption test, namely 

normality and homogeneity test. Next, analyze the Post Hoc p test. 5%. 

 

RESEARCH RESULTS 

The sample in this study was the Woodball Club in Bantul Regency which consisted of 3 clubs, namely Mustang Woodball Club,  

The descriptive statistics of the pretest and posttest flexibility are presented in full below: 

Table 2. Overall Descriptive Statistics 

Practice Group Muscle Strength Pretest Posttest 

Static Stretch Height (A1B1) 18.04 22.28 

Low (A1B2) 17.90 20.32 

Dynamic Stretch Height (A2B1) 15.82 17.94 

Low (A2B2) 15.78 18.26 

 

Based on Table 2, it shows that the flexibility of group A1B1 (athletes with high muscle strength in static stretching exercises) has 

an average pretest of 18.04 cm, increased after being given static stretching exercises at the time of posttest by 22.28 cm, group 

A2B1 (athletes with strength high muscle dynamic stretching exercise) the average pretest was 17.90 cm, increased after being 

given posttest dynamic stretching exercise was 20.32 cm, group A1B2 (athletes with low muscle strength static stretching 

exercise) the average pretest was 15.82 cm , increased after being given static stretching exercises at the posttest by 17.94 cm, 

the A2B2 group (athletes with low muscle strength in dynamic stretching exercises) the average pretest was 17.78 cm, increased 

after being given static stretching exercises at the posttest by 18,26 cm. 

Normality test 

Shapiro-Wilk was used to analyze the data normality test. A summary of the Shapiro-Wilk analysis is presented in full below: 

Table 3. Normality test 

Group Significance 

Initial Data Flexibility Group A1B1 0.539 

Final Data Flexibility Group A1B1 0.823 

Initial Data Flexibility Group A2B1 0.635 

Final Data Flexibility Group A2B1 0.787 

Initial Data Flexibility Group A1B2 0.515 

Final Data Flexibility Group A1B2 0.982 

Initial Data Flexibility Group A2B2 0.971 

Final Data Flexibility Group A2B2 0.794 

 

The results in Table 3 show the analysis of the results of the normality test of the flexibility pretest and posttest data from the 

static and dynamic stretching exercise groups, the Shapiro-Wilk coefficient is greater than 5%, so that the data for all groups are 

normally distributed. 

Homogeneity Test 

The homogeneity test was carried out using the Levene Test. The summary of the Levene Test test analysis is presented in full 

below: 
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Table 4. Homogeneity Test 

Group Significance 

Initial Data Flexibility- Final Data Flexibility 0.707 

 

The results in Table 4, the calculation results obtained a significance value of 0.707 greater than 5%. Thus the population has the 

same variance or homogeneous. 

Hypothesis Test Results 

Hypothesis analysis to answer the research results is based on the interpretation of the results of a two-way ANOVA. Hypothesis 

analysis is presented in full below: 

Table 5. ANOVA test 

Source F Sig. Description 

Exercise Method 5.525 0.032 Significant 

Muscle Strength 10,999 0.004 Significant 

Exercise Method * Muscle Strength 12.318 0.003 Significant 

 

Hypothesis 1 obtained a calculated F value of 5.525 and a significance of 0.032 < 5%, the basis shows H1 "Static stretching 

exercise has a significantly different effect than dynamic exercise on increasing flexibility", is accepted. Based on the results of 

the analysis, it turns out that the static stretching exercise method group got an average difference of 3.18 cm, better than the 

dynamic stretching exercise method group of 2.45 cm with a posttest average difference between the two static and dynamic 

stretching groups of 0.73 cm. 

Hypothesis 2 obtained F count 10.999 and significance 0.004 < 5%, the basis shows H2 "The ability of athletes who have high and 

low muscle strength abilities has a significant difference in flexibility in gymnastics athletes", is accepted. Based on the results of 

the analysis, it turns out that athletes who have high muscle strength with an average difference of 3.33 cm are higher than 

athletes with low muscle strength of 2.30 cm, the difference in the posttest average of high muscle strength groups with low 

muscle strength is 1 ,03 cm. 

Hypothesis 3 obtained a calculated F value of 12,318 and a significance of 0.003 < 5%, the basis shows H3 "Static stretching and 

dynamic stretching exercises have a significant interaction with high and low muscle strength in increasing flexibility in 

gymnastics athletes", accepted. The graph of the interaction test results between exercise (static and dynamic stretching) and 

high muscle strength and low muscle strength on flexibility is presented more fully in the following figure: 

 

 
Figure 1.Interaction Result Graph 

 

DISCUSSION 

Hypothesis 1 

Based on hypothesis testing, it is known that the static stretching exercise method and the dynamic stretching exercise method 

have a significant effect on flexibility in gymnastics athletes in Surakarta City. The results of the analysis prove that the static 

stretching exercise method is more significant in increasing flexibility than dynamic exercise. The results of studies comparing 
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cyclic stretching (ballistic and dynamic) with static stretching (standard) varied. For example,Coons et al., (2017)reported that 

both dynamic ROM and static stretching significantly increased hamstring flexibility and that static stretching was twice as 

effective in increasing hamstring flexibility as dynamic ROM exercises. Improvements in muscle strength, jump height, and agility 

were found after dynamic stretching(Zhang et al., 2018). Dynamic stretching exercises in the form of kicks can improve the 

performance of the quadriceps and hamstring muscles in terms of average strength and are beneficial for athletes when 

performed before activity.(Freund et al., 2016). The combined use of static and dynamic stretching has the potential to improve 

standing balance(Takeda et al., 2020).Perrier et al., (2011)compared the effects of static and dynamic stretching on sitting 

flexibility and range and unlike this study found no difference in sitting scores and range between the static and dynamic 

treatments. Other studiesAmiri-Khorasani et al., (2011),Perrier et al., (2011),Samukawa et al., (2011)have shown that dynamic 

stretching can produce equal or greater results in both dynamic and static ROM tests. Dynamic stretching improves repetitive 

sprint performance to a higher level than static stretching and no stretching(Zmijewski et al., 2020). 

Different results in studiesMondam, (2017),Fjerstad et al., (2018)that static stretching exercises have a positive impact on joint 

range of motion, sensitivity of the Golgi tendon organs(Torres et al., 2012). The hamstring muscles have been shown to improve 

after dynamic stretching exercises(Sozbir et al., 2016). The advantages of static stretching exercises to increase static ROM are in 

accordance with a number of other studies. Increased joint range of motion (Werstein & Lund, 2012)and reduce muscle-tendon 

stiffness (Akagi & Takahashi, 2013)observed after static stretching exercise. Likewise, reductions in muscle strength, energy 

expenditure, and performance were associated with a person after performing static stretching exercises (Van Gelder & Bartz, 

2011). In contrast, improvements in muscle strength, jump height, and agility were found after dynamic stretching exercises. 

Repeated muscle contractions during dynamic exercise increase muscle temperature, and this can decrease resistance, leading 

to increased muscle extensibility. On the other hand, acute improvement after static stretching is associated with increased 

tolerance to stretching or changes in the mechanical properties of muscle tendon units (i.e., reduced muscle stiffness).(Opplert 

& Babault, 2018). The evidence remains in favor of static stretching for long-term gains in flexibility. 

Hypothesis 2 

The results of the analysis prove that there is a significant difference between athletes who have high muscle strength and low 

muscle strength on flexibility in gymnastics athletes in Surakarta City. Athletes who have high muscle strength abilities are better 

than athletes with low muscle strength abilities. Decreased joint flexibility, influenced by age(Geremia et al., 2015), and also 

muscle strength(Sukadiyanto & Muluk, 2011). 

Hypothesis 3 

The results of the analysis prove that the static stretching exercise method is a more effective method to be trained on athletes 

with high muscle strength abilities, while dynamic stretching is suitable to be trained on athletes with low muscle strength 

abilities. Static stretching is a movement to stretch the muscles that is carried out slowly until tension occurs and achieves pain 

due to the pull of the stretched muscle. Static stretching affects nerve activation and produces acute changes in force 

production; it can also affect the sense of strength(Chatzopoulos et al., 2019). Based on this, athletes who have high muscle 

strength will be more suitable to do static stretching exercises. 

 

CONCLUSIONS  

It can be concluded that static stretching exercises have a better effect than dynamic stretching on flexibility in gymnastics 

athletes. Athletes with high muscle strength abilities were better than low muscle strength athletes with respect to flexibility. 

Static stretching is suitable for athletes with high muscle strength and dynamic stretching with low muscle strength abilities. 

 

REFERENCES 

1) Agusrianto, A., & Rantesigi, N. (2020). Application of Passive Range of Motion (ROM) Exercises to Increase Extremity 

Muscle Strength in Patients with Stroke Cases. Scientific Journal of Health, 2(2), 61–66. 

2) Akagi, R., & Takahashi, H. (2013). Acute effect of static stretching on hardness of the gastrocnemius muscle. Medicine 

and Science in Sports and Exercise, 45(7), 1348–1354. https://doi:10.1249/MSS.0b013e3182850e17. 

3) Alipasali, F., Papadopoulou, SD, Gissis, I., Komsis, G., Komsis, S., Kyranoudis, A., Knechtle, B., & Nikolaidis, PT (2019). The 

effect of static and dynamic stretching exercises on sprint abilities of recreational male volleyball players. International 

Journal of Environmental Research and Public Health, 16(16), 2835. https://doi:10.3390/ijerph16162835. 

http://www.ijmra.in/


“Experimental Study of Static-Dynamic Stretching and Muscle Strength and Its Effect on the Flexibility of Athletes 
in Gymnastics” 

IJMRA, Volume 5 Issue 02 February 2022                              www.ijmra.in                                                                   Page 493  

4) Amiri-Khorasani, M., Osman, NAA, & Yusof, A. (2011). Acute effect of static and dynamic stretching on hip dynamic 

range of motion during instep kicking in professional soccer players. The Journal of Strength & Conditioning Research, 

25(6), 1647–1652. https://doi:10.1519/JSC.0b013e3181db9f41. 

5) Batista Santos, A., Lemos, ME, Lebre, E., & vila Carvalho, L. (2015). ACTIVE AND PASSIVE LOWER LIMB FLEXIBILITY IN 

HIGH LEVEL RHYTHMIC GYMNASTICS. Science of Gymnastics Journal, 7(2). 

6) Behm, DG, Blazevich, AJ, Kay, AD, & McHugh, M. (2016). Acute effects of muscle stretching on physical performance, 

range of motion, and injury incidence in healthy active individuals: a systematic review. Applied Physiology, Nutrition, 

and Metabolism, 41(1), 1–11. 

7) Behm, DG, & Chaouachi, A. (2011). A review of the acute effects of static and dynamic stretching on performance. 

European Journal of Applied Physiology, 111(11), 2633–2651. https://DOI:10.1007/s00421-011-1879-2. 

8) Blazevich, AJ, Gill, ND, Kvorning, T., Kay, AD, Goh, AM, Hilton, B., Drinkwater, EJ, & Behm, DG (2018). No effect of muscle 

stretching within a full, dynamic warm-up on athletic performance. Medicine & Science in Sports & Exercise, 50(6), 

1258–1266. https://doi:10.1249/MSS.0000000000001539. 

9) Budiwanto, S. (2012). Sports Exercise Methodology. Malang: State University of Malang. UM press. 

10) Chaabene, H., Behm, DG, Negra, Y., & Granacher, U. (2019). Acute effects of static stretching on muscle strength and 

power: an attempt to clarify previous caveats. Frontiers in Physiology, 10, 1468.  

https://doi.org/10.3389/fphys.2019.01468. 

11) Chatzopoulos, D., Doganis, G., Lykesas, G., Koutlianos, N., Galazoulas, C., & Bassa, E. (2019). Effects of static and dynamic 

stretching on force sense, dynamic flexibility and reaction time of children. The Open Sports Sciences Journal, 12(1). 

https://doi.org/10.2174/1875399X01912010022. 

12) Das, A., Sarkar, LN, & Goswami, S. (nd). Alterations of Flexibility in Children After A 6-Week Gymnastic Activities 

Program. Journal of Physical Education Research, 5(II), 01-08. 

13) Fjerstad, BM, Hammer, RL, Hammer, AM, Connolly, G., Lomond, K. V, & O'CONNOR, P. (2018). Comparison of two static 

stretching procedures on hip adductor flexibility and strength. International Journal of Exercise Science, 11(6), 1074. 

14) Freund, DT, Liccardo, AM, & Rooney, AM (2016). The effects of static versus dynamic stretching on average power in the 

young-adult athletic population. MOJ Yoga Physical Ther, 1(1), 25–30. 

15) Geremia, JM, Iskiewicz, MM, Marschner, RA, Lehnen, TE, & Lehnen, AM (2015). Effect of a physical training program 

using the Pilates method on flexibility in elderly subjects. Ages, 37(6), 1–12. https://doi:10.1007/s11357-015-9856-z. 

16) JOHN M. COONS, COLLEEN E. GOULD, JWA K. KIM, RICHARD S. FARLEY, JLC (2017). No Title. Journal Of Human Sport & 

Exercise, 12(4), 1153–1161. doi:10.14198/jhse.2017.124.02 

17) Medeiros, DM, & Lima, CS (2017). Influence of chronic stretching on muscle performance: Systematic review. Human 

Movement Science, 54, 220–229. https://DOI:10.1016/j.humov. 2017.05.006. 

18) Micheo, W., Baerga, L., & Miranda, G. (2012). Basic principles regarding strength, flexibility, and stability exercises. 

Pm&r, 4(11), 805–811. https://DOI:10.1016/j.pmrj.2012.09.583. 

19) Miller, PW (2008). Measurement and teaching. Patrick W. Miller & Associates. 

20) Mondam, S. (2017). The Effectiveness of Static and Dynamic Stretching on Hamstring Flexibility after 4-Weeks Training to 

Prevent the Risk of Injuries. Malaysian Journal of Medical and Biological Research, 4(1), 7–14.  

https://doi.org/10.18034/mjmbr.v4i1.417. 

21) Morrin, N., & Redding, E. (2013). Acute effects of warm-up stretch protocols on balance, vertical jump height, and range 

of motion in dancers. Journal of Dance Medicine & Science, 17(1), 34–40. https://DOI:10.12678/1089-313x.17.1.34. 

22) Opplert, J., & Babault, N. (2018). Acute effects of dynamic stretching on muscle flexibility and performance: an analysis 

of the current literature. Sports Medicine, 48(2), 299–325. 

23) Perrier, ET, Pavol, MJ, & Hoffman, MA (2011). The acute effects of a warm-up including static or dynamic stretching on 

countermovement jump height, reaction time, and flexibility. The Journal of Strength & Conditioning Research, 25(7), 

1925–1931. https://DOI:10.1519/JSC.0b013e3181e73959. 

24) Reid, JC, Greene, R., Young, JD, Hodgson, DD, Blazevich, AJ, & Behm, DG (2018). The effects of different durations of 

static stretching within a comprehensive warm-up on voluntary and evoked contractile properties. European Journal of 

Applied Physiology, 118(7), 1427–1445. https://doi:10.1007/s00421-018-3874-3. 

25) Samukawa, M., Hattori, M., Sugama, N., & Takeda, N. (2011). The effects of dynamic stretching on plantar flexor muscle-

tendon tissue properties. Manual Therapy, 16(6), 618–622. https://DOI:10.1016/j.math.2011.07.003. 

26) Sepdanius, E., Rifki, MS, & Komaini, A. (2019). Exercise Tests and Measurements. 

http://www.ijmra.in/
https://doi.org/10.3389/fphys.2019.01468


“Experimental Study of Static-Dynamic Stretching and Muscle Strength and Its Effect on the Flexibility of Athletes 
in Gymnastics” 

IJMRA, Volume 5 Issue 02 February 2022                              www.ijmra.in                                                                   Page 494  

27) Sleeper, MD, Kenyon, LK, & Casey, E. (2012). Measuring fitness in female gymnasts: the gymnastics functional 

measurement tool. International Journal of Sports Physical Therapy, 7(2), 124. 

28) Soenyoto, T. (2014). Development of Mushroom Equipment Prototype for Men's Artistic Gymnastics in Central Java 

Province. Journal of Physical Education Health and Sport, 1(1), 1–8. 

29) Sozbir, K., Willems, MET, Tiryaki-Sonmez, G., & Ragauska, P. (2016). Acute effects of contract-relax PNF and static 

stretching on flexibility, jump performance and EMG activities: A case study. Biology of Exercise, 12(1), 33–55. 

https://DOI: http: doi.org/10.4127/jbe.2016.0099. 

30) Sukadiyanto & Muluk, D. (2011). Introduction to the theory and methodology of physical training. Bandung: Lubuk 

Agung. 

31) Takeda, K., Iwai, M., Tanabe, S., Koyama, S., Hamauzu, Y., Kumazawa, N., Sakurai, H., & Canada, Y. (2020). The effects of 

combined static and dynamic stretching of anti-gravitational muscles on body flexibility and standing balance: A 

preliminary study of healthy young participants. Journal of Bodywork and Movement Therapies, 24(1), 221–227. 

32) Torres, R., Duarte, JA, & Cabri, JMH (2012). An acute bout of quadriceps muscle stretching has no influence on knee joint 

proprioception. Journal of Human Kinetics, 34, 33. 

33) Turki-Belkhiria, L., Chaouachi, A., Turki, O., Chtourou, H., Chtara, M., Chamari, K., Amri, M., & Behm, DG (2014). Eight 

weeks of dynamic stretching during warm-ups improves jump power but not repeated or single sprint performance. 

European Journal of Sport Science, 14(1), 19–27. 

34) Turki, O., Chaouachi, A., Behm, DG, Chtara, H., Chtara, M., Bishop, D., Chamari, K., & Amri, M. (2012). The effect of 

warm-ups incorporating different volumes of dynamic stretching on 10-and 20-m sprint performance in highly trained 

male athletes. The Journal of Strength & Conditioning Research, 26(1), 63–72. 

35) Van Gelder, LH, & Bartz, SD (2011). The effect of acute stretching on agility performance. The Journal of Strength & 

Conditioning Research, 25(11), 3014–3021. https://doi:10.1519/JSC.0b013e318212e42b. 

36) Werstein, KM, & Lund, RJ (2012). The effects of two stretching protocols on the reactive strength index in female soccer 

and rugby players. The Journal of Strength & Conditioning Research, 26(6), 1564–1567.  

https://DOI:10.1519/JSC.0b013e318231ac09. 

37) Yamauchi, T., Hasegawa, S., Nakamura, M., Nishishita, S., Yanase, K., Fujita, K., Umehara, J., Ji, X., Ibuki, S., & Ichihashi, N. 

(2016). Effects of two stretching methods on shoulder range of motion and muscle stiffness in baseball players with 

posterior shoulder tightness: a randomized controlled trial. Journal of Shoulder and Elbow Surgery, 25(9), 1395–1403. 

https://doi:10.1016/j.jse.2016.04.025. 

38) Zaccagni, L., Rinaldo, N., & Gualdi-Russo, E. (2019). Anthropometric indicators of body image dissatisfaction and 

perception inconsistency in young rhythmic gymnastics. Asian Journal of Sports Medicine, 10(4).  

https://doi:10.5812/asjsm.87871. 

39) Zhang, X., Liu, CL, Zhang, Z., & Fu, SN (2018). The effects Of Static And Dynamic Stretching Exercises On Individuals Of 

Quadriceps Components In Healthy Male Individuals. https://DOI:10.26717/BJSTR.2018.06.01399. 

40) Zmijewski, P., Lipinska, P., Czajkowska, A., Mróz, A., Kapuściński, P., & Mazurek, K. (2020). Acute Effects of a Static Vs. a 

Dynamic Stretching Warm-up on Repeated-Sprint Performance in Female Handball Players. Journal of Human Kinetics, 

72, 161. https:// DOI: 10.2478/hukin-2019-0043. 

 

 

 

 

 

 

 

 

 

 

There is an Open Access article, distributed under the term of the Creative Commons 
Attribution – Non Commercial 4.0 International (CC BY-NC 4.0) 
(https://creativecommons.org/licenses/by-nc/4.0/), which permits remixing, adapting and 
building upon the work for non-commercial use, provided the original work is properly cited. 

http://www.ijmra.in/

